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(57)Abstract: 

PURPOSE: To provide a light weight hermetically sealed package by 
reducing the sectional area of a seal ring in a hermetically sealed package 
in which both surfaces of a substrate are treated with hermetic seal by a 
parallel seam bonding method. 

CONSTITUTION: Metallized layers 4a and 4b are formed on the surface of 
the periphery of both surfaces of a substrate 1, and seal rings 2a and 2b 
are bonded to the substrate 1 by using brazing materials 5a and 5b. The 
metallized layers 4a and 4b are electrically connected by a conductor 6 
which fills a through hole running through the substrate. Caps 3a and 3b 
are, respectively, welded by a parallel seam bonding method to seal rings 
2a and 2b. Simultaneously, seal rings 2a and 2b function as a path of the 
current contributing to welding. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the hermetic-seal package characterized by the conductor which fills the inside of the through hole to 
which each aforementioned seal ring penetrates a substrate in the hermetic-seal package which has the substrate of 
non-conducting, two conductive seal rings joined to both the front faces of a substrate, respectively, and two 
conductive caps welded to the aforementioned seal ring by the parallel seam conjugation method, respectively 
connecting electrically mutually. 

[Claim 2] Two points which it holds in the hermetic-seal package of a claim 1, respectively in the position to which 
two caps should be welded to the seal ring of substrate both sides, and are countered on one cap's periphery, By 
producing the potential difference between the electrodes which make this potential the electrode which an electrode is 
contacted to two on the periphery of the cap of another side which becomes symmetrical with the two aforementioned 
points and a field about the longitudinal plane of symmetry of a substrate, and contacts the same cap, and contact a 
different cap The manufacture method of the hermetic-seal package characterized by performing welding with a cap 
and a seal ring simultaneously in substrate both sides. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a hermetic-seal package with the closure structure especially over both 
sides of a substrate about the hermetic-seal package which used the parallel seam conjugation method as the closure 
method. 
[0002] 

[Description of the Prior Art] On the other hand, the metal seal ring of the hermetic seal which protects the substrate 
which mounted electronic parts, such as an LSI chip, is joined to the periphery section front face of non-conducting 
substrates, such as a ceramic, as law, and after mounting electronic parts etc. in a substrate, the method of joining a 
metallic cap and the metallic aforementioned seal ring is. As an example of the junction method of the cap in this case, 
and a seal ring, the parallel seam conjugation method which is a kind of the welding method is mentioned. In a parallel 
seam conjugation method, a roller type electrode is pressed against two points countered on the periphery of the cap 
placed on the seal ring, respectively, while rotating an electrode, impressing voltage to inter-electrode [ two ], a 
substrate and a cap are moved to an electrode, and both are continuously welded with a cap by generation of heat by 
the contact resistance between seal rings. About a parallel seam conjugation method, it is detailed to (Aono **** 
Nikkan Kogyo Shimbun Ltd., 1992) focusing on a "hermetic-seal technical-high-reliability integrated circuit. 
[0003] On the other hand, small area-ization of the electronic-parts mounting substrate by carrying field attachment 
mounting parts to both sides of a substrate for the miniaturization of an electronic instrument is attained. Also in such a 
double-sided mounting substrate, it is possible to perform independently the hermetic seal by the above-mentioned 
method to both sides of a substrate, respectively. 
[0004] 

[Problem(s) to be Solved by the Invention] In a parallel seam conjugation method, generation of heat by the current 
which passes the contact resistance of the contact section of a cap and a seal ring pressurized by each electrode is the 
heat source which contributes to welding of a cap and a seal ring directly. Moreover, also in the contact section of an 
electrode and a cap, generation of heat by contact resistance arises. Although generation of heat in this portion 
contributes to the temperature rise of the weld of a seal ring with a cap through the thickness direction of the cap 
periphery section, superfluous generation of heat will cause the dissolution in a contact portion with a cap ? s electrode. 
Generally the calorific value in the contact section of this to a cap and a seal ring has a more small desirable thing 
compared with the calorific value in the contact section of an electrode and a cap. It is law while it is effective to 
enlarge the cross section of a seal ring and to make the electric resistance of a seal ring smaller because of the 
aforementioned purpose achievement. However, the demand which this method causes enlargement of a seal ring and 
the increase of a weight, and calls small lightweight-ization of a package, while can be set was an opposite thing. 
[0005] The purpose of this invention is in the hermetic-seal package which gives the hermetic seal which used the 
parallel seam conjugation method to both sides of a substrate to offer the package which can make the size of a seal 
ring smaller. 

[0006] Other purposes of this invention are in the hermetic-seal package which gives the hermetic seal which used the 
parallel seam conjugation method to both sides of a substrate to offer the manufacture method of the package which 
can make the size of a seal ring smaller. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the hermetic-seal package connected 
by the conductor which fills the inside of the through hole which penetrates a substrate for between the seal rings 
joined to substrate both sides, respectively is offered. 

[0008] Moreover, two points which it holds, respectively in the position to which two caps should be welded to the seal 
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ring of substrate both sides, and are countered on one cap's periphery, By producing the potential difference between 
the electrodes which make this potential the electrode which an electrode is contacted to two on the periphery of the 
cap of another side which becomes symmetrical with the two aforementioned points and a field about the longitudinal 
plane of symmetry of a substrate, and contacts the same cap, and contact a different cap The manufacture method of 
the hermetic-seal package which performs welding with a cap and a seal ring simultaneously in substrate both sides is 
offered. 
[0009] 

[Function] The conductor which fills the inside of a through hole makes smaller the rate over the calorific value in the 
contact section of the cap and seal ring of the calorific value in the contact section of an electrode and a cap by 
connecting electrically between the seal rings joined to both sides of a substrate, respectively, and making the electric 
resistance value of a seal ring small in efficiency. 

[0010] Moreover, the contact position of the electrode in contact with two points countered on one cap's periphery, and 
2 on the periphery of the cap of another side which becomes symmetrical with the two aforementioned points and a 
field about the longitudinal plane of symmetry of a substrate, Between the electrodes which make this potential the 
electrode in contact with the same cap, and contact a different cap, with the potential arrangement which produces the 
potential difference The current component which passes only along the inside of a cap, without passing along a seal 
ring is eliminated, and the rate over the calorific value in the contact section of the cap and seal ring of the calorific 
value in the contact section of an electrode and a cap is made smaller. 
[0011] 

[Example] Hereafter, the example concerning this invention is explained. 

[0012] Drawing 1 is the external view of the hermetic-seal package which is the example of this invention. A substrate 
1 makes it the main material, the material, for example, the alumina ceramic, of non-conducting. Seal rings 2a and 2b 
are joined by the parallel seam conjugation method with Caps 3a and 3b, respectively while having the ring-like 
structure of a rectangle profile and being joined to the double-sided periphery section of a substrate 1 . As a material of 
seal rings 2a and 2b and Caps 3 a and 3b, in order to weld by resistance, a covar alloy is used, for example from the 
point that it is conductivity and that coefficient of thermal expansion is close to a substrate 1 . In order to give a 
corrosion resistance, you may perform nickel plating etc. to the front face of seal rings 2a and 2b and Caps 3a and 3b. 
Electronic parts etc. can be mounted in the seal ring inside front face of a substrate 1 . 

[0013] Drawing 2 is one cross section of the hermetic-seal package which is this example. Metallized layers 4a and 4b 
are formed in the seal ring joint front face of a substrate 1, and junction to seal rings 2a and 2b and a substrate 1 is 
performed using brazing filler metal 5a and 5b. The metallized layers 4a and 4b of both sides of a substrate 1 are 
electrically connected by the conductor 6 which fills the inside of the through hole which penetrates a substrate. When 
the quality of the material of a substrate 1 is made into an alumina ceramic, formation of metallized layers 4a and 4b 
and restoration to the through hole of a conductor 6 can be performed by using screen printing and applying a 
conductor paste to a substrate 1 before baking of a substrate 1 . As a principal component of a conductor paste, metals, 
such as a tungsten, are used, for example. 

[0014] Drawing 3 is the ** type view showing the primary method which performs junction with the seal ring of a 
hermetic-seal package and cap who are this example. The substrate 1 by which two seal rings 2a and 2b were joined to 
both sides is fixed on the stage 7 where it moves horizontally. Cap 3 a is put on the upper surface of seal ring 2a of the 
side which performs parallel seam junction. Two electrodes 8a and 8b have taper-like roller-type structure, and are 
forced on the top end position which cap 3 a counters by the fixed pressure, respectively. Two electrodes 8a and 8b 
have the same level and axis of rotation perpendicular to the move direction of a stage 7 again, and they rotate it 
smoothly, maintaining contact to cap 3a, when moving a stage 7 with a substrate 1 and cap 3a. At this time, welding of 
a cap and a seal ring is performed by producing the potential difference between two electrodes 8a and 8b using a 
power supply 9. After joining two sides which seal ring 2a and cap 3a counter as mentioned above, the sense of a stage 
7 is changed 90 degrees and other two sides are joined similarly. Furthermore, the hermetic seal of both sides of a 
substrate 1 is completed by making a substrate 1 inside-out and joining a cap by the same method as seal ring 2b. 
[0015] Drawing 4 is the representative circuit schematic having simplified and shown arrangement of the electric 
resistance in the first above-mentioned junction method. As for the contact resistance of a cap and a seal ring, and R3, 
Rl shows resistance of the conductor with which a cap's resistance and R4 fill resistance of a seal ring, and, as for the 
contact resistance of an electrode and a cap, and R2, R5 fills the inside of a through hole, respectively. When fixed 
voltage is impressed by the power supply 9, the ratios P1/P2 of the heating value PI per [ which is generated by the 
contact resistance Rl of an electrode and a cap ] unit time and the heating value P2 per [ which is generated by the 
contact resistance R2 of a cap and a seal ring ] unit time are expressed by the following formula. However, R6 shows 
the combined resistance of the conductor in a through hole which connects two seal rings and them. 
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[0016] 
[Equation 1] 
Pi 



R 



(2 R 2 + R 3 + R 6 ) 2 



P 2 



R* 



Ra 2 



(» 1 ) 



[0017] 
[Equation 2] 

R 4 (R< + 2 R 5 ) 



- (ft 2 ) 



2 (R 4 + R 5 ) 



[0018] From several 1, the monotonous increase of P1/P2 is carried out along with increase of R6. It can be made hard 
to happen the dissolution in a contact portion with a cap's electrode, in case both are welded using generation of heat 
by the contact resistance R2 of a cap and a seal ring, since R6 can be made small compared with the case where the 
seal ring of substrate both sides is not connected electrically according to this method. 

[0019] Drawing 5 is the ** type view showing the second method of performing junction with the seal ring of a 
hermetic-seal package and cap who are this example. By this method, two caps 3a and 3b are held in the position 
welded to two seal rings 2a and 2b, respectively. Two electrodes 8a and 8b are contacted to cap 2a like the primary 
method shown in drawing 3 , and are contacted [ two more electrodes 8c and 8d ] to cap 2b in the position which 
becomes respectively symmetrical with a field with Electrodes 8a and 8b about the longitudinal plane of symmetry of a 
substrate by this method. Four electrodes 8a-8d are rotated smoothly, maintaining contact on Caps 3a and 3b, when 
moving a stage 7 with a substrate 1 and cap 3 a. At this time, welding of a cap and a seal ring is performed by making 
inter-electrode [ which faces each other in the thickness direction of a substrate using a power supply 9 ] produce the 
potential difference. After [ when each class of seal ring 2a cap 3 a and seal ring 2b, and cap 3b counters as mentioned 
above ] joining two sides simultaneously, the sense of a stage 7 is changed 90 degrees and other two sides are joined 
similarly. 

[0020] Drawing 6 is the representative circuit schematic having simplified and shown arrangement of the electric 
resistance in the second above-mentioned junction method. Signs R1-R4 are the same as that of drawing 4 . Since an 
electric potential gradient does not arise in the direction parallel to the substrate in a cap and a seal ring when based on 
this method, all the current that flows out of a power supply will pass through the inside of a seal ring. When fixed 
voltage is impressed by the power supply, the ratios P1/P2 of the heating value PI per [ which is generated by the 
contact resistance Rl of an electrode and a cap ] unit time and the heating value P2 per [ which is generated by the 
contact resistance R2 of a cap and a seal ring ] unit time are expressed by the following formula. 
[0021] 



[0022] It can be made harder to happen the dissolution in a contact portion with a cap's electrode, in case both are 
welded using generation of heat by the contact resistance R2 of a cap and a seal ring, since P1/P2 can be further made 
small from a primary method as compared with several 1 according to the second above-mentioned method for several 
3. 

[0023] 

[Effect of the Invention] Since according to this invention the rate over the calorific value in the contact section of the 
cap and seal ring of the calorific value in the contact section of an electrode and a cap can be made smaller and 
generating of the dissolution of a cap in a contact portion with an electrode can be suppressed to the electric resistance 
of a larger seal ring, it is effective in the ability to reduce the size and weight of a seal ring. 
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ss©**tcor. x hy^*i2^^v Ytfamm f®27 
^f3t ©«Frara«3 m 4 mo ;u- xc 10 r -fe > if 21© 
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>T\ «*. S*. 9MK. 5£». SOW* 10 

^r'^sti^b-wt-; f«» (^n$n/c 

^3f-M) £^OfcJfeS**«KU -tit 

> KH2>1f32^^7CC5c*£^f"^^ , 9^ii* 4 U^X 20 
tVU^-f F40^^>iCL/T. X F?'<12*WCWf-f F 

miV>134 FM27aJ: 0 4>±*^W <±#) 3i*&„ 
&«: % Xr-^^lir^C>'^^L^-fe>1f2l*^>-C&^ 

12* #V FS27©*f-f Fffi27ajfce«fflUttWIiMM 
tci/T^yn&teTU *?"Cft< *«#ilL«ao3&s|B^ 30 

-eor, ^7*^^13r^^X> F-fe>^32*^>~C^> 

/tffi*tf#&£©T\ Xf7^4^ot3t , ^^-h 

V y'n , 13©«K ZMM OX^-M U Jf A3£ 2^mhfc ft 

y CC ft £ £ X F !V ^12£iliS&§K: It C © JU- * 

So 

il, ^OMWtfc«^«*D-TS#llb6-fe>^2l*l9!W 

r. *©&fctfI#ccj&DTv F4o&fWb<*-t* # 
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ML»AB2rt^fflKP*^HL/#A , r*a!rK: k JB«© 

#£J:McO/c^ #^0#^@^Cr^ML»A88*« 
IftK^-fey Fcc<fc4etW&«QK<!:«iHiCcg9:W6nrciS 
^^©^©rtt, ^iiO»AR©APtti£Ccffi«©# 
A*1^T&^>-tJ-£l£ttT> *©*>-*«: J: Sffltttft 

tc<fcorx Fy^fflsteo^S^^^&iiiacc^tts 

-x-^;t> F-fe>1f 32#t&*0 o/cf£, S^CCU^X F-fe 
>1t38^^CD^^CD3lit^^lL/c^tC, X F V*12 
L #ABte*f A 3 ti Z>mm<Dftffi* ffi±"T *{£g 
^»»3i*£<fc5K:0fc#* C©^&ilK©ffl&tfc*M*^ 
— F-fe>^32©<&-Ctf5 J:^iC0T, -£©-fe>-!f 

f^^njcx Fy^*i2©fi[S«r3iia-rscDccs-rsNF 

i2£«&©^*&±-r £ 31**J:5K:0T 
/ci£t*©J3*££— Kte^UsPAffi^AOTfc, 

**©»£*£*£ o & c i «c < *ti*««R:tt«r & 

m3 m&m 1 s©x f y^<a2©ft«p*»W'r&»winaB 
soi -eoiMte^t ^ a y ^ m . 

2-^l/»AB» 4-7-f-Fn-^ 

7— yy<-^P-7, 8 ^^7^^P-7 

10-^1^ 12 - X 

21- ^U#-fe>*9* 

32 • — y^X> F-fe>-t^ 

38- U^X F-fe>1t, 40- VU^^F 
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